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We, Chugai Seiyaku Kabushiki Kaish^ 
a corporation organized under the laws of 
Japan, of 5 — 1, Ukima-5-chome, Kha-ku, 
Tokya, Japan, do hereby declare the invention, 
for whidi we pray that a patent may be granted 
to us, and the mediod by which it is to be per- 
formed, to be particularly described in and 
-by-the-following statement: — 

This invention relates to a method of in- 
creasmg the and-tumor activity and reducing 
the toxicity of hemolytic streptococci and to 
preparatiops obtdned thmby. 

It is already known that certain living cells 
of hemolytic strqptococd have anti-tumor 
activity. However, it is extremely dangerous to 
tise living cells in the amount required for 
treating a tumor, since this bacterium is a 
pathogen of erysipelas etc However, it has 
been reported recently that such pathogenicity 
(t^iat is virulence or toxicity) decreases and 
anti-tumor activity increases when cells of 
hemolytic streptococci having anti-stumor 
activi^ at about 37^C are treated for a short 
time in a medium containing penicillin of a 
comparative high concentration. ('^GANN", 
Japanese Cancer Association, VoL 55, p. 
233 — ^236, 1964), It has been found that par- 
ticularly advantageous results are obtained 
when the cells of hemolytic streptococci are 
subjected to heat treatment at about 45°C for 
a Aott time after inidal treatment at about 
37^ in a penicillin containing-medium CThe 
Japanese Journal of Eaqierimental Aledidne, 
Vol. 36, p. 161—174, 1966). 

Whilst sudi a treatment using penidllin can 
increase the anti-tumor acdvity of hemoljrdc 
strq>toc6od and decrease the pathogenicity 
dteieof, the preparation obtained by this 
method cannot be administered to patients who 
are susceptible to anaphylacdc shodc caused by 
ihe penicillin. This is an important" problem 
because of recent increases in the numbers 
of persons sensitive to penicillin as a result of 
die wide scale use thereof in the treatment of 



various kinds of diseases. Furthermore, because 
penicillin and protein are readily combined 
und^ alkaline conditions, die protein of 
pendUin-producing cells causes a rise in the 
formation of anti-bodies leading to the de- 
velopment of allergies. 

Investigations have therefore been carried 
out to find mean's of using honolytic strepto- 
cocci in the treatment of tumors "v^eieby anti- 
bodies are not produced. It has now been found 
that the addition of cephalosporin C and cyclo- 
serine to hemolytic streptococci cdls increases 
the acdvity of such cells in the treatment of 
tumors over that of penicillin, and substantially 
reduces the toxicity of the bacteritim, in con- 
trast to streptomycin and many other anti- 
biotics and diemotherapeutic agents which do 
tjot increase the activity of hemoljrtic strepto- 
cocci at all in the treatment of tumors. Further- 
more, long-term administration of cephalo- 
sporin C and cycloserine can be carried out 
without the danger of anaphylactic shock whidi 
occurs with prolonged administration of 
peniciUtn to persons who are hypersensitive 
thereto. 

According to the preseirt invention there is 
provided a method of increasing the anti-tumor 
activity and reducing the toxid^ of hemolytic 
streptococci in which a natural or syndietic 
cephalosporin C or cycloserine is added to a 
living cdl suspension of hemolytic streptococd 
having anti-tumor activity, in a suq>ension 
medium. 

The treatment of hemolytic streptococd 
according to the pteseat invention may be 
carried out as follows: cqphalosporin C or 
cydoserine is added to a living cell suspension 
of . hemolytic streptococci whidi is preferably 
then heated. The cell suspension is prepared, 
for examjple, by cultivating hemolytic strepto- 
cocd having anti^tiimor activity in a me^um 
comprising yeast extraa, and, after separation 
from the medium, suspending the cells 
separated in, for example, Bemheimer's basal 
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medium (composition: 675 mg of maltose 6 
ml of a 20% aqueous solution of potassium di> 
l^drogen phosphate adjusted to pH 6.9 — ^7-0 
with sodium hydroxide, 12 ml of 2% aqueous 

5 solution of magnesium sulphate hqitahydrate 
and 66 ml of distilled water, and abbreviated 
to BBM below). Cephalosporin C or cydo- 
serine is added to the suspension in a concen- 
tration of at least 3 x lO"^ moles per lipce. 

10 Alternatively cephalosporin C or cycloserine 
may be initially dissolved in BBM, in which 
the living cdls are subsequently suspended* 

The cephalosporin C to be used in the 
pzesent invention may be either natural or syn- 

15 thetic cephalosporin C. Suitable ^thetic 
cephalosporins C are the anti-bacterially re- 
lated fonns cephalothin and cephaloridine. The 
suspension medium for the cells may be a salt 
solution, for example;, a physiological phos- 

20 phate buffer ed-saline^ as well as BBAl. 

The ttU' suspension containing cepfiHospozm 
C and cycloserine is preferably heated, par- 
ticularly to a temperature of from 30^ to 
38^C and, more particulady, to about 37^C 

25 Tbe suspension may be heated for 10^—20 
minutes, 20 minutes generally being suffidenL 
The method of the invention is particularly 
effective if the temperature of tiie suspension 
is then raised to 38 — ^50°C, preferably to about 

30 45^G, for 20—60 minutes. ' 

The anti-tumor activity of living cells of 
hemolytic streptococd is increased in compari- 
son with such cells treated with penicillin and 
the toxicitjr of ^e cells is reduced. When 

35 cephalosporin C is used, streptolysin Oform- 
ing activity is reduced, such diminished activity 
often being an undesirable feature of prepara- 
tions active against tumors. * 
Hemolytic streptococd preparations thus 

40 obtained may be used in the treatment of 
tumors after proper dilution^ and long term 
continuous administration to patients who are 
hypersensitive to penicillin is possible. 
Examples and experhnental examples of the 

45 present invention will be shown bek>w. 

ExAmfle 1. 
9 g of yeast extract (produced by Ebios 
Yakuhin Kogyo K.K.) were dissolved in 200 
ml of distilled water, adjusted to pH 7.0^7.2 

50 with 10% sodium hydroxide and heated at 
100°C for 60 minutes, and the precipitate 
formed after cooling was filtered. The pH of 
the fiatnite was readjusted with 10% sodium 
hydroxide, and tiie solution was further heated 

55 at lOO^C for 30 minutes and filtered. Distilled 
water was added to the filtrate to bring it to 
300 ml, and the filtrate was poured into steril- 
ized flasks and subjected to steam sterilization 
at a pressure of 1 kg/cm* for 10 minutes. 

60 A cultivated brotii of Steptococctts hemdfytU 
cus Su strain, ATCC No. 21060 (nearly a 
virulent strain) which had been cultivated for 
20 hours in 15 ml of meatr-infusion brotii, 
was added to 300 ml of the ^ve mention^ 



yeast extract culture medium, statically cul- 65 
tivated at 37°C for 20 hours. The cultured 
broth was subsequentiy chilled with ice and 
centrifuged, and ilie cells obtained were washed 
twice with physiological saline and suspended 
in 15 ml of BBM. Hie UV*— absoxbance of 70 
this cell suspenaon at €60 ma was 7.80. 

1 ml of 0.258 M cephaloridme-physiological 
saline solution was added to 5 ml of tiie BBM 
cell suspension and tiie suspension was heated 
at 37^C for 20 minutes. The results of anti- 75 
tumor tests on the streptococci suspension thus 
obtain^ are shown in Eiq>ertment 1 and 
Table 1 which follow: 



Example 2. 
Je 1 was repeated and the suspension 
to which cephaloridine had been added was 
fnrdier heated at 45^C. for 30 minutes. The 
streptococci suspension thus obtained showed 
^ patiidlogical activity over that 



increased 

obtained in 'Example 1. 
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Example 3. 

30 g of yeast extract (produced by Ebios 
Yakuhin Kogyo K.K.) were dissolved in 500 
ml of distilled water, adjusted to pH 7.0—72 
witii 10% sodium hydroxide, heated at lOO^C 90 
for 60 minute^ and the precipitate formed 
after cooling was filtered. The pH of the fil- 
trate was readjusted with 10% sodium 
hydroxide solution, and distilled water was 
added to bring the total reaction medium 95 
volume to 1000 mL The solution was poured 
into sterilized flasks and subjected to steam 
sterilization at a pressure of 1 kg/cm^ for 
10 mmutes. A cultivated broth of Strepto- 
coccus hemofytictts Su strain ATCC No. 100 
21060 (neariy a virulent strain) previously cul- 
tivated for 20 hours in 50 nd of a meat-ihfusion 
broth was inoculated in 1000 ml of the above 
mentioned yeast extract medium, which had 
been statically cultivated at 37°C for 14 hours. 
The cultivated broth was subsequentiy dulled 
with ic^ centrifuged and the cells obtained 
were washed twice with cold phj^iological 
saline;, and then suspended in 50 ml BBM. 

TTie UV — absorbance of 4is cell suspen- HO 
sion at 660 mu was 9.7. 

1 ml of 0.258 M cydoserin-physiological 
saline solution was added to S ml cell sus- 
pension in BBM thus obtained, and the sus- 
pension was heated at 37^C for 20 minutes to 115 
inoease the pathological activity of the hemo- 
lytic streptococd suspension, whidi had im* 
proved anti-tumor activity. 

Example 4. 

Example 3 was repeated and the suspension 120 
to whidb cydoserine had been added was 
further heated at 45^C for 30 minutes. The 
pathological activity of the hemoljm'c strepto- 
cocd suspension having anti-tumor activity 
was increased over that of the suspension 125 
obtained ia Example 3. 
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Experimental Example 1. 
(anti-tumor test). 

Samples of cell suspension obtained by the 
procedure of Example 1 were diluted 10 ftdd, 
20 fold, 30 fold and 40 fold with BBM. 

As comparative tests, suspensions containing 
penicillin G potassium or ciihydrostrq>tomycin 
sulphate, a suspension free from antibiotics, 
and a BBM preparation free from cell suspen-' 
sion were also tested 

Mouse ascites were collected on the 8th 
day^ after inoculation of Ehrlich ascites 
cazdnoma cells :and cold physiological saline 
was then added after chilling the mouse asckes 
wkh ice and oentrifuging for five minutes at 



800 — 1000 r.pjn. The caidnoma cells sedi- 
mented were then washed twice with cold 
physiological saline water and suspended in 
BBM so that the number of cells were counted 
to be 6 X lO'^ per mL 1 ml of this carcinoma 
cdl suspension was noixed with 3 ml of die 
above mentioned hemol3rtic streptococci sus- 
pension, incubated at 37^C for 90 minutes, and 
0^ ml of tliis missed solution was subsequently 
injected intraperitoneally to mice. (ddY strain, 
average body weight about 20 g). 5 mice were 
used for eadi group, and sun^hral of mice 
of eadi group after the injection was observed, 
the lesuk of which ia shown in Table 1. 
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Table 1 

Hemol^c streptDoood suspension Survival of Mice 



Group 


Drug added 


Concentration 
of phjrsiologi- 

cal saline 
aqaeous solu- 
tion 


Dilu- 
tion 
nunibers 


10 

days 
after 


20 

days ' 
after 


30 
after 


50 
days 
after 








10 


5/5 


5/5 


5/5 


5/5 


I 


Cqphaloiidine 


luo mg 1 
Q)oimcy)/ml 


20 


5/5 


5/5 


5/5 


5/5 






(0.258M) 


30 
40 


5/5 
5/5 


4/5 
4/5 


4/5 

2/5 


3/5 

2/5 


n 


PenidlHn 
G 

potassium 


' 1.6x105 , 
units/ml 
(0.258M) 


10 
20 
30 
40 


5/5 
5/5 
5/5 

5/5 


5/5 
4/5 
4/5 

3/5 


5/5 
2/5 
1/5 
1/5 


5/5 
2/5 
1/5 
0/5 


m 


Dihydro- 

streptomydn 

sulphate 


188 mg 

(potcncyVml 
^.258M) 


10 
20 
30 


5/5 
5/5 
5/5 


1/5 
2/5 
2/5 


0/5 
0/5 
0/5 


0/5 
0/5 
0/5 


IV 


None- 
Physiological 
saline only 




10 
20 


5/5 
5/5 


3/5 
2/5 


1/5 
1/5 


1/5 
0/5 








30 


5/5 


2/5 


0/5 


0/5 


V 


Control - (not 
containing cell 
suspension, 
BBM only) 






5/5 


0/5 


0/5 


0/5 
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(Note) Concentration of each drug in physio- 
logu:al saline was adjusted so that it was 
equivalent to lie concentration of the Peni- 
cillin G potasszum (1.6 x 10^ units/ml). Tlie 
calculation was performed by assuming 1 mg 
of Penicillin G potassium=1567 units, and 
1.6x10' umts/ml=0.258 M. Moreover the 
concentration dihydrostreptomydn was cal- 



culated on the basis that 3 moles of sulphate 
were present for 2 moles of the dihsrdrostrepto- 
mydn base. 

The results as shown in Table 2 were 
obtained from mice, 8 for each group, by 
using, in die same manner, hemolytic strepto- 
cocci suspensions obtained by the process of 
Example 2. 
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Table 2 
Hemolydc strefytocooci suspension 



Survival of Mice 



Group 


Drug used 


Concentration 
or pnysioiogi- 
cal saline 
solution 


rain, 
tion 
numbers 


10 
afiier 


20 
days 
after 


30 
days 
after 


50 
after 


I 


Cqphaloridine 


108 nig 
(potency)/ml 

(0.258M) 


20 
40 
60 
80 


8/8 
8/8 
8/B 
8/8 


8/8 
8/8 
8/8 
7/8 


8/8 
8/8 
7/8 
5/8 


8/8 
S/B 
7/8 
5/B 


n 


Penicillin 
G 

Potassium 


1.6x105 
units/ml 

(0.258M) 


20 
40 
60 
80 


S/S 
8/8 
8/8 
8/8 


8/8 
8/8 
4/8 
3/8 


8/8 , 
6/8 
2/8 
1/8 


8/8 
6/8 , 
2/8 
1/8^ 


m 


Control (not 
containing cdl 
suspension^ 
BBM only) 




1 


8/8 


0/8 


0/8 


0/8 
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Experimental Example 2. 
(And-tumor test). 

Preparation of sample: The bacterium was 
cultivated by the me&iod shown in Example 
3 and the cells were suspended in BBM, 

1 ml of physiological saline solution of ofrclo- 
serine. Penicillin G potassium or dihydro- 
streptomydn sulphate was added to 5 ml of 
the cell suspension, which was heated at 37°C 
for 20 mmutes, and then fmther heated at 
4S^C for 30 minutes and dilxited with BBM 
2 fold, 4 fold and 8 fold and immediately used 
in the anti-stumor experiment 



Anti-tumor experiment: ddY strain male 
mice (average body weight about 20 g) to 
which Ehrlicfa ascites cardnoma cells (mouse 
asdtes on 8th day after inoculation) had been 
intraperitoneally inoculated in a quantity of 
10® per mouse were used and the Aove men- 
tioned BBM diluted solution was intra- 
peritoneally iniected, 0.8 ml per mouse, once 
a day for a period of 5 days. 8 mice per 
group were used and the survival time after 
admmistration of the <sll suspension to mice of 
each grom> was observed. The results of the 
tests are shown in Table 3. 
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Table 3 
Hemolytic streptococci suspension 
Concentratiasi 



Survival of Mice 



Gtonp 


Drug Added 


of ph3rsioIogi- 
cal saline 
solution 


Dila- 
tion 
numbers 


10 
days 
after 


20 
after 


30 
after 


50 

days 
afiier 


I 


Cycloserine 


26.4 mg 
(potencyVml 
(0.258M) 


. X4 
X8 


8/8 
8/8 


8/8 
7/8 


^/8 
5/8 




n 


Penicillin 
T 

potassium 


1.6X105 
units/ml 
(0.258M) 


X4 
X8 


8/8 
8/8 


7/8 
3/8 


6/8 
2/8 


6/8 
2/8 


m 


Dihydro- 
Streptou^- 
dn sulphate 


il88mg 

O)otency)/nil' — 
(0.258M) 


X4 


8/8 


2/8 
2/8 


0/8 
0/8 


0/8 
0/8 


IV 


Control (not 
containing cell 
suspension, 
BBMooly) 






8/8 


0/8 


0/8 


0/8 
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Note)^ Concentration of each drug in phydo^ 
logical saline water was adjust^ so diat it 
was equivalexst to the ccmcentration of the 
Benicillm G potassium a.6x 10" units/ml). 
The calculation was performed by assuming 
Ptenicillfn G potassium 1 mg=1667 units 
and 1.6x10" units/ml:=0.2S8 M. More^ 
over, the conoratration of the dihydro- 
str^tomycin sulphate was calculated on the 
basis that 3 motes of sulpha^ were present 
for 2 moles of the dihydrostreptxanydn base; 



EXFBSIMENTAX. BKAMFUB 3. 

Eacperimental example 2 was repeated, the 
concentration of cydoserine-physiological saline 
solution being adjusted to 26.4 mg/znl and 
that of potassium pendUin G-physiological 
saline solution to the same concentration by 
wei^t. The results are shown in Table 4. 
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Tablb 4 



Hemolytic streptooocd suspension 
Concentration 



Survival of Mice 



Group 


Drug added 


of physiolqgjr 
cal saline 
solution 


Dila- 
tion 
numbers 


10 
days 
after . 


20 
days 
after 


30 
days 
after 


50 
days 
after 


I 


cycloserine 


26.4iDg 
(potency)/ml 
(0.258M.) 


X4 
X8 


8/8 
8/8 


8/8 
7/8 


8/8 
5/8 


8/8 
5/8 


n 


PenkOlin 
G 

potassium 


4.4X10« 

units/ml 
(=26.4mg/ml) 


X4 

X8 


8/8 
8/8 


3/8 
2/8 


2^ 
0/8 


1/8 
0/8 


m 


Control (not 
containing cell 
suspension, 
BBMonfy) 






8/8 


0/8 


0/8 


0/8 
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Experiment 4. 
(Toxicity test). 
Physiological saline solutions of cephalorid- 
ine or penicillin G potassium were added in 
a ratio of 0.2 ml each to 1 ml of a BBM sus- 
pension of cells of Streptococcits Itemolyticiis 
Su-strain ATCC No. 21060 (nearly avirulent 
Strain) obtained in the manner described in 
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Example 1 and heated at 37°C for 20 
minutes, and then at 45<*C for 30 minutes. 
0.1 ml of this treated solution were sub- 
cutaneously injected into the rear of each mouse 
(ddY strain, average body weighty about 20 
g> and it was observed whether death occurred 
within 24 hours. The results obtained by usmg 
10 mice for each groi^ are shown in Table 5- 



TaK£ 5 



Treating drug 



Nuniber of mice died 



Cephaloridine 
Penicillin G Potassium 
without usmg drug 



0/10 
0/10 
8/10 



Experimental Examflg 5. 
(Toxicity test). 
0.2 ml of a physiological saline solution of 
cycloserine or penicillin G potassium having 
the same concentrations are those used in 
Experimental example 2 were added to 1 ml 
samples of BBM cell suspension of Stt-epto- 
coccus Jtemolytictes Su strain ATCC No. 
21060 (nearly avirulent strain), obtained in the 



same maimer as in Example 3 and heated at 
370c for 20 minutes and subsequendy heated 
at 34*^C for further 30 minutes. 0.1 ml of this 
solution was intraperitoneally injected in each 
mouse (ddY strmn, average body weight about 
20 g) and deadi widiin 7 days was observed. 
The results obtamed by usuig 10 mice fix each 
group are shown in Table o. 



Table 6 



Treating drug 



Number of mice died 



Cyclosmne 
Penicillin G potassium 
without using drug 



0/10 
0/10 
8/10 



10 



15 



30 



Experimental Examflb 6. 
(Streptolysin-S fonnuig abilfty test). 
1 ml of sodium ribonudeate solution (con- 
centration 8%) in BBM was added to 1 ml 
40 of a cell treated-solution obtained in Ae 
same manner as that of Experimental example 



4, incubated ^ 37°C for 2 hours and aftser 
centrifugation, hemolytic activity of the super- 
natent was determined using rabbit red 
corpusdes according to conventional methods. 45 
The results of the tests are Aown in Table 7. 



Treating drug 



Table 7 

Streptolysin-S forming ability 



Cephaloridin 
Penicillin G potassium 
widiout using drug 



<1 (hemolysis unit/ml) 

<1 « 

2260 9» 



BESTAVAIUB#COP> 



1,153,113 



10 



15 



WHAT WE CLAIM IS: — 

1. A method of inere^sihg the antirtumor 
actmty and reducing the toxicity of hemolytic 
streptococci in which a naju^l or synthetic 
cephalosporin C or cyddserfiSl' is added to a 
Irnng cell suspension of hemolytic streptococci 
having anti-tumor activity, in a suspension 
medium. 

2. A method of increasing the anti-tumor 
activity and reducing the toxicity of hemolytic 
streptococci in which a natural or synthetic 
cephalosporin C is added to a living cdl sus- 
pension of hemolytic streptococci having anti- 
tumor activi^, in a suspension medium* 

3. A method of increasing the and-tumor 



activity and reducing the toxicity of hemolytic 
streptococci in whidi cydoserine is added to 
a living cell suspension of hemolytic strepto- 
cocci having anti-tumor activity, in a sus- 
pension mediixmu 20 

4. A method as claimed in any preceding 
daim wherein tibe hemolytic streptococci is 
Streptococcus hemclyticus. 

5. A method as daimed in Oalm 4 wherdn 
the hemolytic streptococd is Streptococcus 25 
heniolyticus ATCC No. 21060. 

6. A method as claimed in any one of Claims 
1 to 5 wherein the suspension medium is 
Bemheimer's basal medium condsting of the 
following composition: 30 



Maltose 675 zng 

20% potassium dihydrogen phosphate aqueous solu- 

— tion-adjusted to pH 6; O^tii^odium hydroxide 6 ml 

2% magnedum sulphate hepta-hydxate aqueous solu- 
tion 12 ml 

distilled water 66 ml 



7. A method as claimed in any one of Claims 
1 to 5 wherein the suspension medium is 
physiological saline containing pho^hate 

35 buffer. 

8. A method as claimed in Claim 2 or any 
one of Claims 4 to 7 when appendent to Claim 
2, wherein natural cephalosporin C is added to 
the suspension of hemolytic streptococd. 

40 9. A method as daimed in Claim 2 or any 
one of Qaims 4 to 7 when appendent to 
Qaim 2^ wherein c^halothin is' added to the 
suspension of hemolytic streptococd. 

10. A metiiod as claimed in Claim 2 or any 
45 one of Qaims 4 to 7 when appendent to Qaim 

2, wherein cephaloridme is wlded to the sus- 
pension of hemol]^ streptococd. 

11. A method as daimed in any preceding 
Qaim in whidi the cycloserine or the natural 

50 or synthetic cephalosporin C is added to the 
suspension in a quantity of at least 3 x 10^^ 
moles per litre. 

12. A method as claimed in any preceding 
Qaim in which the living cell suspension to 

55 which the cephalosporin C or the cydoserine 
has been added is heated at from 30— aS^'C 
for from 10 — ^20 minutes. 

13. A method as claimed in any preceding 
Qaim in which the living cell su^ension to 

60 which the cephalosporin C or the cydoserine 
has been added is l&rst heated at from 30 — 
38°C for from 10 — 20 minutes, and" is further 
heated at from 38 — ^SO^C for from 20^0 
minutes. 

65 14. A method for treating hemolytic strepto- 
cocd substantially as described in Example 1 
or £x£umple 2. 
15. A method for treating hemolytic strepto- 



cocd substantially as described in Example 3 

or Example 4. 70 

16. A preparation containing non-padbiogenic 
hemolytic streptococd of high anti-tumor 
activi^ obtained by addition of a natural or 
^thetic cephalosporin C and cycloserine to a 
living cell suspension of hemolytic strqptooocd 75 
having anti-tumor activity, followed by heating 
at from 30— 3«°C for from 10—20 minutes. 

17* A preparation containing non-pathogenic 
hemolytic streptococd of hi|^ andrtumor 
activity obtained by addition of a natural or 80 
synthetic cephalosporin C to a living cell sus- 
pension of hemolytic streptococd having and- 
tumor activity, followed by heating at from 
30-^8«*C for from 10—20 minutes. 

18. A preparation containing non-pathogenic 85 
hemolytic streptococd of high anti-tumor 
activity obtained by addition of cydoserine to 

a living cell suspensioa of hemolytic strepto- 
cocci having anti-tumor activity, followed by 
heating at from 30^38«>C for 1<X— 20 minutes. 90 

19. A preparation as daimed ia any one of 
Claims 16 to 18 which has been sub|ected to a 
further heat treatment at from 3«— 50**C for 
from 20—60 minutes. 

20. A preparation containing non-pathogenic 95 
hemolytic streptococd, whenever prepared by 

the process claimed in any one of Qaims 2 
and 14, and Claims 4 to 13 when appendant 
to Claim 2. 

21. A preparation containing aon-patho- 100 
genie hemolytic streptococd whenever prepared 

by the process daimed in any one of Qaims 
3 and 15, and Qaims 4 to 7 and 11 to 13 
when appendant to Qaim 3. 
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